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ABSTRACT

Collective front-end analysis is the process by which the critical missions and

collective tasks of a battzlion are specified.
quiring two or more people for their completion.

Collective tasks are units of work re-

A mission-based approach is employed

in CFEA. The CFEA process begins with specification of a battalion mission, proceeds
to specification of battalion element missions, and ends with delineation and descriptiom

of cellective tasks.

The mission-based approach to CFEA is advantageous because it helps

ensure a thorough listing of a unit's collective tasks and provides a wmeans of relating

task criticality directly te a unit mission.

In order to reduce the workload on the user

and help corganize the massive amounts of data involved, user job alds were prepared.

INTRODUCTION

Most sccenarios for full seale confrontatiom
between the United States and any of its major
adversaries describe a '"come as you are war" in
which the U.8. will have to fight immediately
without the luxury of a lengthy mobilization
period as enjoyed in previous wars. This rapid
response envivonment in which U.S, forces must
exist requires that fighting units establish and
maintain high readiness levels. An important
factor influencing a unit's readiness is the
training it receives. Development of effective
unit training is predicated upon the ability to
identify performances that are critical to ac-
complishment of the unit's mission. Among the
performances that support accomplishment of a
unit's mission are many tasks that require teams
or colliectives of personnel for their performance.
Traditionally, front-end analysis efforts have
failed to address collective tasks or have
addressed them inadequately. As 2z result, train-
ing of collective or team performance in units
has suffered.

Recognizing the importance of team perform-
ance to unit readiness, the Army has recently
been concerned with developing a means of identi-
fying coll%fsive tasks. As defined by TRADCC
PAM 310-8, collective front-end analysis
(CFEA) is the process by which the critical mis-
sions and collective tasks of a battalion are
specified. This paper provides a brief descrip-
tion of an approach to CFEA, discusses issues
pertaining to application of CFEA, and describes
job aids used in the (FEA process.

APPROACH TO CFEA

A battalion is a large organization and one
would expect its personnel to perform a large
number of collective tasks. A method for delin-
eating collective tasks is needed that can offer
some assurance thdt a thorough listing of collece-
tive tasks will be provided. Once the collective
tasks in 2 unit have been specified, those per-
formances must be evaluzted to determine which
ones warrant the expenditure of training re=-
sources. An important facter determining the
need for training & task is the extent to which
‘deficiencies in task performance influence out-
come of a unit mission. Thus, the method employed
to derive a unit's collective tasks should allow

for determination of the relaticnship between a
given task and a unit's mission.

An approach to CFEA has been adopted that
addresses both of the above problems. The ap-
proach to CFEA is described as mission-based.

It is described as such becazuse the mission of the.
unit to be analyzed is taken as the point of de-
parture for the analysis. The CFEA ngﬁﬁss emn—
ploys techniques of systems analysis ™’ and
begins with specification of the unit mission(s)
or objective(s), proceeds to specification of ~~
battalion element missions, and ends with delin-
eation and description of collective tasks. The
process is organized into two major phases: the
mission analysis and the task analysis. Figure 1

Figure 2? depicts the relationship between the
major products of CFEA and the phases of the
analysis. A brief description of the CFEA process
is provided below. A discussion of the advantages
of the mission-based approach follows.
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Figure 1. Major Steps in CFEA
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The CFEA Process

As indicated in Figure 1, the mission analy-
sis begins with development of mission statements
that describe the objectives of the unit under
analysis. Statements are formulated that reflect
the capabilities of the unit's personnel and
equipment {e.g., the mission of an air defense
battalion would be to provide low to medium alti-
tude air defense) and requirements imposed upon
the unit by its parent organization (e.g., a unit
attached to the Rapid Deployment Force would have
the mission of rapid deployment via air or sea).

Once the unit's mission has been established,
attention is turned teo specifying the missions
performed by each of the unit's organizational
alements as they support accomplishment of the
unit mission. Specification of element missions
is accomplished by determining the types of func-
tions that are required to accomplish the unit
mission {e.g., plan, direct, engage, service,
repair, rearm, refuel, feed, ete.), describing
the organizational structure of the unit, and
allocating the different functions to organiza-
tional elements. For each element, a statement
or series of statements are prepared that de-
scribe the specific mature of the funetion(s)
performed by the element.

After battalion element missions have been
specified they are assessed to determine their
criticality. Criticality of a battalion-element
mission is primarily a function of three factoxs:
its direct effects on the battalion mission, its
effects on the ability of the battalion tc sus-
tain operations and its effects on ability of the
battalion to survive on the battiefield. TIf
failure of a mission affects unit functioning in
any of these areas, the mission is deemed
eritical.

When the assessment of mission criticality

is complete, the task analysis phase begins. This
phase consists of three steps. First, each eriti-
cal. battalion element mission is anaivzed to de-
termine the collective tasks that support it.
Derivation of collective tasks is accomplished by
describing all of the activities that are in-
volved in performing a given mission, grouping _
the activities into units of behavior constituting

tasks, and determining which are performed by

collectives of persconnel.

Next, the collective tasks are assessed to
determine their criticality for training. A pri-
mary factor affecting a task's criticality is its
influence on the battalion element mission it
supports. Tasks whose success or failure affect
mission success are considered for training.

Tasks that are difficult or hazardeus to perform,
or are performed infrequently and easily forgotten
are given high priority for training.

Finally, critical tasks are subjected to a
detailed analysis which(gfoduces operational se-—
quence diagrams (0SDs). Operational sequence
diagrams display the flow of task performances and
the interactions among performers. Task conditions
and standards are specified in the same manner as
for individual tasks.

Advantages of the Mission-Based Approach

The major products of CFEA are the battalion
mission(s), battalion element missions, and col-
lective tasks. These products are used to develop
Army Training and Evaluation Plans (ARTEPs),
drills, and other training materials. Studying
relationships between CFEA products depicted in
Figure 2, several features of the mission-based



approach to CFEA are apparent. Tirst, develop-
ment of mission-oriented training is facilitated
because the tasks that suppert a given mission
are specified. Second, because the starting
point of the analysis is a battalion wission, it
is assured that all subsequent products are
mission relevant. Third, brezking the battalion
missien inte battalion element missions prior to
gspecifying collective tasks helps ensure a
thorough listing of tasks. The battalion element
missions provide a means of subdividing the area
in which the search for collective tasks occurs.
Each battalion element mission focuses the task
analyst's attention in a circumscribed area, de-
ereasing the likelihood that important tasks will
be overloocked. Finally, the mission-~based ap-—
proach to CFEA allows for a more accurate assess-
ment of task criticality. The relationship of a
particular task to a battalion mission can be
traced through the battalion element mission that
the task supports. A task's criticality can be
determined by jointly considering the criticality
of a task to the battalion element mission it
supports and the criticality of that battaliom
element missicon to the battalion missiomn.

It should be noted that the traditional
job-based approach to front—end analysis does not
offer the benefits of the mission-based approach.
In the job-based approach the task analyst at-
tempts to inventory the tasks performed in a
given job. Use of a job-based apprcach to CFEA
would result in a thorough listing of tasks only
if the jobs in the unit combine to fulfill all of
the unit's reguirements for successful function-
ing. This situation is probably not the case
given the fact that jobs in most units have
evolved as a function of equipment utilized or
changes in unit structure rather than on the
basis of requirements dictated by a unit's mis—
sion. Further, the assessment of task critical-
ity is more difficult in the job-based approach
because the relaticnship between collective tasks
and a battalion mission cannot be traced ex—
plicitly. Finally, because missions and the re-
lationships between missions and tasks are not
specified in the job-based approach, mission-
oriented training cannot be developed.

ISSUES IN CFEA APPLICATION

Ultimately, the objective of CFEA is to pro-
vide inputs for development of training programs
that will enable a unit to perform its mission.
There are, however, issues regarding conduct of
CFEA that impact the products generated and,
hence, the training programs subsequently de—
rived. BReview of training materials that use
CFEA products (e.g., ARTEPs) indicates there is
disagreement over what constitutes a collective
task. In additiom, there is some question as to
the proper scope of CFEA. Both of these issues
are discussed below.
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The Need for Precise Definition of Collective Tasks

The effectiveness of training programs de-
veloped using CFEA products is partly dependent
upon how precisely the performances to be trained
are specified. In preparing collective task
statements users should give careful consideration
to the definition of a collective task. Proper
collective task statements should reflect units of
work that are performed by two or more people,
have a definite beginning and end, and have pur-
pose in and of themselves.

All too often, however, it seems that collec-
tive tasks have been confused with collections of
tasks. For example, in a recent Army Training and
Evaluation Program (ARTEP) ome of the collective
tasks listed was to perform periodic checks.
Periodic checks is a class of preventive mainte-—
nance tasks, some of which are performed by indi-
viduals and some of which are performed by
collactives. Such task statements are inappro-
priate for training development purposes because
they are not specific enough and must be further
analyzed in order to determine what is to. be
trained. In an effort to aid specification of

‘collective tasks, a set of criteria for evaluating

performances is cffered below.

When developing collective task statements
the analyst should review each performance under’
consideration and try to specify its start and end
peints. If these points can be determined, the
statement does reflect a task. Wext, the analyst
should examine the task to ensure that it is in
fact a collective as opposed to an individual
task. There are several circumstances that give
rigse to collective tasks and the analyst should
determine whether any apply to the task under con-
sideration. First, some tasks require use of
skills found in two or more specialties. Other
tasks require simultaneocus performance of task
steps in different locations. Finally, perform-
ance of a task can require such a large number of
skills that it would be impossible for one pevson
to perform the task in a timely or otherwise
effective fashion, Activities meeting these cri-
teria are collective tasks.

The Scope of CFEA

- The stated objective of CFEA is to specify
and describe collective tasks. Unfortunately, if
the scope of CFEA is limited to specifying col-
lective tasks, important individual tasks that
support accomplishment of a battalion element
mission may be overlookad. The relationships be-
tueen missions and collective and individual
tasks are depicted in Figure 2. Note that in
some instances collective tasks ave composed of
individceal tasks. In others, individuval tasks do
not support collectiwve tasks but stand alone in
direct support of a battalion element mission.
Many maintenance, administrative, and supervisory
tasks, for example, are performed by individusls.
Therefore, the objective of CFEA should be to
specify all of the performances (both collective
and individual) that support accomplishment of a
battalion-element mission. This erientation to
CFEA will enable development of training programs
that support all aspects of mission performance.



CFEA JOB AIDS

Given the size of the units analyzed and the
massive amounts of data that are generated, CFEA
can seem overwhelming to a task analyst. In de-
signing a process for conducting CFEA, an objec—
tive has been to provide procedures that can be
readily employed by Army training developers.
Development of procedures was based on recognition
of the fact that front-end analysis is a somewhat
subjective process that cannot be algorithmized
to the extent that the task analyst need not make
decisions or judgments. Given that some decision
making is required in CFEA, the concern was to
design procedures such that the amount ¢f informa-
tien to be manipulated by the user at any one
peint in the precess is minimized. This was
accomplished by breaking the process into steps
and developing job aids whenever possible. As in
other training development and evaluation
processes such as(BSua Training Developer's De-
cision Aid {TDDA) and the Training EYg}uation
and Cost Effectiveness Program (TECEP), jeob
aids were developed for CFEA tec facilitate organi-
zation of datz and decision making. Examples of
two job aids used in CFEA are presented below,

As many as 150 to 200 battalion element mis~
sion statements might be generated in 2 CFEA.
The process of developing this many mission
statements can be time consuming and tedious.
Also, because of the large number of element mis-
sions performed in a battalion, it is easy to
overiook some. In order to speed the process of
specifying these missions and to help ensure
thorcugh coverage, CFEA users are provided with
a matrix of job aids. The job aid ineludes a
list of generic functions which serve as prompts
for developing missiorn statements. One job aid
is for specifying classes of mission functions
that apply to battalion elements. Mission func~
ticn classes are major groups of functions that
are performed in support of battalion missioms.
The three mission function classes used in CFEA
are combat operations, support, and survival.
This job aid, presented in Figure 3, consists of
a battalion element by functior class matrix,
The user enters 'X's into the appropriate cells
of the matrix to indicate the function classes
that apply to each element.
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Figure 3.

Next, elements identified as performing
functions of a given class are compared against
the functions that make up that class. Once’
again, a matrix job aid is used teo identify and
record the functiomns performed by each element.
An example of such a job aid used to relate
functions to elements of an air defense battalion
is provided in Figure 4. Finally, specific
statements of element missions are develeped using
the generic functions designated in the Figure 4
job aid as a point of departure.
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Elements to Functions in a
Mission Function Class



While it is true that actual specification
of battalion element missions requires some
judgment or creativity on the part of the
analyst, this process 1s facilitated by use of
the job aids which prompt development of missicn
statements, In addition, generic Ffunction lists
presented in the job aids help provide a thorough
listing of element missions because they serve as
cues for the recall of missions. Finally, use
of these job aids is important because of the
manner in which they control the user's atten-
tion. The eells of a given matrix foree the user
to consider in isolation each element in conjunc-
tion with each function. Thus, the amount of
information to be considered by the user at any
point in the process is minimal and the likeli-
hoed of a thorough listing of missions is en-
hanced.
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